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PROGRESS OF WORK D U H I K C  THIS I<EPORTli\;G I'EHIOD 

The  t ime-phased char t  shown in Figure 1 nns been modified to ref lect  

the la tes t  adjustments  in the program. i t  r e f lec ts  a n  i n c r e a s e  in the 

t i m e  requirement  f o r  preparation, :,trc.n;:tli tcsting, and conductivity 

testing of both the c o a r s e  and f i n e  g r a i n  composite electrolytes.  

delays a r e  explained under the spt.c.ific tab11 reports .  

60% electrolyte  was prepared  f r o n i  the fii1P ;;rain. 

measu red  nea r  0. 3 mho/cni ai ( . t a l 1  operatiti,: conditions. 

These  

A composi te  with 

Conductivity w a s  

A milestone w a s  placed on thcl o r ]  A i  ;la1 scncatlule (Figurtb 1) mid-March, 

in anticipation of seal  problen1.i w i c ~ t  tht. f i r s t  s m a l l  cells .  

these  sma l l  cells  c1is;)layed gooc! ; ) t b r f o : - : i : ; i n k * c  fo r  a shor t  pericd of t ime  

( r e fe rence  Fourth Monthly Pro;5rrhss Rc.port, A l l i s o n  EJ)R 3 3  14) .  

w a s  not direc:;y a t t r ibuted to t : l t h  bt,al of the c-omposite to the cell. Quality 

control  studies,  reported uncicr 'i-xsk I1 of th i s  rcxport, show that additional 

effort  will be requi red  in the dcvrioi,ment of preparat ion a n d / o r  handling 

techniques. 

selected f o r  la rge  ce l l  fabrication. 

IIowever, 

Fa i lu re  

This should be done ue:'orr a l a rge  composi te  d i s k  can be 

More  detailed data on p rogres s  for  this period is repor ted  a s  fol1ou.s by 

task. 

TASK I 

C o a r s e  Gra in  Composite 

A new composi te  e lectrolyte  lx~ir!-, was Innde up  to Lbotitain 34% electrolyte- 

the composition w a s  found to 1 ~ -  liiaccuralt'. Therefore ,  another  nominal 

347'0 composi te  batch w a s  madt.. 

Phys ica l  t e s t  data on this batc.ll ~ h o w s  s t r r . n A t h  values of 2. 75 p s i  a t  350"C, 

using a n  8770 of theoret ical  deiibiiy specimen. 

r evea l  that the ma te r i a l  undergoes a t  l eas t  a 20% l inea r  deformation before  

c r a c k s  appea r .  

L'!ie exact <irialysis is being checked. 

Flowability t e s t s  a t  350°C 
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Fine Grain Composite 

Strength and  flowability tes t s  have been completed on spec imens  made 

f rom 5570, 
follow 6: 

Q 

0 

57. 570, and 60% electrolyte. The data a r e  summar ized  as 

Strength values incrpast’ wit11 :t.mperature in the range f r o m  

250 to 350°C,  anu c ! t v - r c x a s c x  with higher e lectrolyte  content. 

I t  h a s  aiways t ieen i ) r t s c j i c t c - d  tii‘it the s t rength will drop with 

higher saturation < ’ , t t i - t ’ ( i  b) t i i t .  incrcnse  111 e lectroiyte  con- 

tent, but  the incrcs,ibt, .’* i th  tcniperature  i s  unexpected and 

war ran t s  fu r the r  a i ~ i i l ,  \is. 

Flowability values (!ts(.r(Jase w i t i i  a n  i nc rease  in  tempera ture ,  

but show the ciiariic t(st.istic increast. w i t h  higher saturat ion.  

Th i s  prel iminary data s h o w s  ; i  r.r’\rc.rse or t lc r  for  proper t ies  with t emper -  

a tu re ,  and appears  to s n o w  a sL,i-:a,-e s t r c ~ i i g t ! ~  assoc ia ted  with ink(:-out. 

Surface s t rength would show Iii) i n  t i i is  iiianncr o n   bo.,^ t es t s .  Hlistering 

of the sur face  f rom apparent gnssir,,r d1irii;g preparation has  been ob- 

s e r v e d  on samples  madc from xl(-sc batchcs. 

and the ma te r i a l s  used will bt. tnnde. 

A recheck of the procedure 

TASK 11 

Conductivity &I ea s u r eme  nt s 

Nine conductivity specimens wert- tiiaclc i i , )  ci ,ing tilt- fine gra in  composite- 

t h r e e  each of the 55, 57. 5, arid 6C”,;, elcc.~~.o!yte  content batches. A com- 

par i son  o f  the fine grain to the  ~’oarse  grair i  1.esults s h o w s  about a factor 

of t h r e e  improvement in CondLictlVity ai 3bO”C. 

out a t  approximately 0. 1 mho/cn-i, while thv value for  the fine gra in  : s  near  

0. 3 mho/cm.  

The c o a r s e  grain averaged 

F u r t h e r  testing of :he 34% e1t.c-trolyte composites w a s  not accomplished 

because the ma te r i a l  wasnot ready fo r  this  work. 
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Smal l  Cell Test ing 

So new smal l  ce l l  testing has  bc~c,ii i ione.  

completed,  and a 60% fine graiii corn;~osi;e f rac tured  p r io r  to del ivery 

for ce l l  testing. 

The 34% composite was not 

Quality Control Studies 

Compatibility s tudies  w e r e  initi:t:t,tl : o  oij:;3iti sonic  itisi;;ht into the 

quali ty control  on the compositt n , n i r i x  ri-,atcrials. 

w e r e  completed-some ~ v e x - t b  s ~ ~ ~ - I ~ ~ P ,  but iii;oriilstive. ?‘ne t e s t s  a r e  

A number  of t e s t s  

l is ted b e l o w  w i t h  (1) cotitiitions, (2) resu l t s ,  ai;d (3)  conclusions 

( c o a r s e  grain composi tes  were' t isci t i  i n  a l l  tests). 

Composite in 1ZIcLrcurJ 

Composite A s  - receivt..ti 

1. 

2. 

Broken at room ;t . .nptr: i tutx.  u n d e r  mine ra l  o i l  

Gas  bubbles ohsclr-ved by sl’ope coming f r o m  

pockets o r  c racks  within the mater ia l  

Should be p r e p r t d  under v a c u u m  3. 

Composite in Potassium 

1. 300°C, 2.1 h O L i l * S  

2. 
3. 

Composite dissolved i n  liquid me ta l  

The electrolyte  is known to be soluble i n  potassium, 

which varifies iiiat a s t rong  mechanism is s e t  bp to 
remove  the electrolyte and  destroy the composi te  

s t ruc tu re  
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Composite i n  50-50'5 h lo la r  K-IIg Amalgam 

1. 300°C, 42 r i i i nu :c s  

2. 

3. 

Composite was s t ' t ! i l  t o  gas ;rid breakup 

The presence  of I f ;  d o c <  i;Oi a l t e r  the solubility 

of e lectrolytc  i n t o  t h c  ; j o ~ : i . - , ; i i i r i i  as a mechanism 

f o r  destruction o f  ;he ilI:iit.r.ial 

Composite i n  E le c t ro 1;; t e -sa t u  ra t ed Po ta  s s i  u m 

1. 359'0 compositv s ~ i ~ ~ p o r t c ~ c i  o v e r  liquid meta l  p r i o r  

to immcrsioi ,  i i i t a )  thc im>l 

2. Compositc i i t ~ c ~ n ~ i l r ~  soft, tlr,iorminr( ove r  the supporting 

w i r e  liarnesh, ; i t ~ c ~  p y t i i i ;  to fall into the pool 

3. Shows the \ v C q r t < i i C 1 s S  of t h i s  ma te r i a l  which has  

displayed 50':; (it-formation i n  flowability t e s t s  

Compo s i t  e in E lcct ro l.~.: t x  -s;ltu1-a t t ~ c i  P o  ta s ium 

1. 300°C, 24 lioi4 1-5 Lompositt carefully prepared  for  
tes t  with low (icrlsity atld vacuuni baked  

2. Ohservcci to r~~ina i t i  i n t a c t  during tcst .  P o s t - t e s t  

Breaking along cleaning shov, tvl rrachs formed. 

o n e  c rack  s l i o ~ ~  t'cl that .,evcre attack had taken place 

throughout, arid Lhc two parts were  held by l e s s  than 

lOU/o of the ori,grial composite mater ia l .  

region, the dc'fii-ec of potassium penetration was low 

and spotty. 

compo s i t  e structure.  

Composite would not have survived a long r u i i  under 

ce l l  operating conditions 

In this  

Other work h a s  a l so  shown this  nonuniform 

3. 

These t e s t s  indicated that the present technique fo r  composite preparat ion 

and handling i s  not satisfactory.  

following a r e a s :  

Additional w o r k  w i l l  be requi red  in  the 

4 



1. Mater ia l  degassin;: 

2. Elimination 0;' terr,perature cycling to reduce  

internal  s t r e s s  

Other  mater in l  refintrncnts found necessa ry  3. 

WORK FOR X E X ' I  REPOi lT lXG P E R I O D  

TASK I 

T h e  development program for ;I r.c.;~n ration techriiques i s  be ing  red i rec ted ,  

a 8  indicated i n  F igure  1. I3mpl-i:isis will be placed on a c r i t i c a l  review of 
t h e  present ly  s ta ted procedures  i n  a n  efiort  to e l iminate  inois ture  and  gas  
pickup and nonuniform grain ant i  ..;:lit distribuiion by the mater ia l .  

program will he flexible to alloib for- c h a n k e s ,  a s  newly devised t e s t s  

indicate the need. 

be t r a n s f e r r e d  to the program C I S  needed. 

T h e  

Equipment a n d  additional t>xpcrienced personnel  will  

Two specific areas to be complrted next  reim r t  ['t 'i-iod a r(1: 

1. Complete  the evaliiation of h i h  high and low ciensity 

spec imens  using t h e  nc,w ly prepared  344'0 composi te  

2. P r e p a r e  a 63'70 fine gra in  electrolyte  composi te  and 

de termine  the masiriiurn eiectrolyte  content a t  which 

compress ive  strerigtn is s t i l l  detectable 

TASK I1 

Small cell tes t ing will  be u s e d  to :cst matt ' r inl  i f  otiicr less complex t e s t s  

a re  not thought to suffice. 

s t a y  of the quality control  program, with n e w  t e s t s  being introduced a s  

ne e ded. 

Compntibility tests will continue to be  the main-  

Conductivity t e s t s  will  be  per formed on  spec imens  from the 3470 batch 

recent ly  prepared.  

will  be established for  l a t e r  correlat ion with the composi te  conductivity 

study. 

Al so ,  the conductivity of a newly p repa red  e lec t ro ly te  
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TASK 111 

W o r k  o n  the d e s i g n  of large cells w i l l  be dependen t  o n  i n f o r m a t i o n  

from T a s k s  I a n d  11. 

RESEARCH-13. 2 M a n  Months ,  ;I i,;ilance of 10. 8 Alan h lon ths  for  t h e  

r e m a i n d e r  of t h e  ijrogi-am 

SHOP-0. 8 M a n  Months ,  a balnticc o f  1. 2 &Inn Months  for  t h e  r e m a i n d e r  

of t h e  p r o g r a n ;  

M A T E R I A L S  LABORATORY--7. 8 Xian &;ontiis:, a b a l a n c e  of 4. 2 Alan 

Moiitlis f o r  t h e  r e m a i n d e r  of the  p r o g r a m  

ORIGINAL BUDGET 

0 Research-24 .  0 &Ian hlontlis 

6 Shop-2. 0 M a n  Months  
8 M a t e r i a l s  Laboratory--12. 0 M a n  M o n t h s  
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